By using p-adic q-integral on Z p , we construct a new type of twisted q-Genocchi numbers G
Introduction
Recently, non-Archimedean functional analysis has been developed with its applications in mathematical physics(see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ). The Genocchi numbers and polynomials possess many interesting properties and arising in many areas of mathematics and physics. As a consequence, the area of the q-Genocchi numbers and polynomials has been investigated intensively by many mathematicians. The Riemann zeta function plays a pivotal role in analytic number theory and has applications in physics, probability theory, and applied statistics(see [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] ). Our aim in this paper is to define the twisted q-Genocchi numbers G (α) n,q,w and polynomials G (α) n,q,w (x) with weak weight α. We investigate some properties which are related to the twisted q-Genocchi numbers G (α) n,q,w and polynomials G (α) n,q,w (x) with weak weight α. We also derive the existence of a specific interpolation function which interpolate the twisted q-Genocchi numbers G (α) n,q,w and polynomials G (α) n,q,w (x) with weak weight α at negative integers.
Throughout this paper we use the following notations. By Z p we denote the ring of p-adic rational integers, Q p denotes the field of p-adic rational numbers, C p denotes the completion of algebraic closure of Q p , N denotes the set of natural numbers, Z denotes the ring of rational integers, Q denotes the field of rational numbers, C denotes the set of complex numbers, and
When one talks of q-extension, q is considered in many ways such as an indeterminate, a complex number q ∈ C, or p-adic number q ∈ C p . If q ∈ C one normally assume that |q| < 1. If q ∈ C p , we normally assume that |q −1| p < p
Throughout this paper we use the notation: [1, 3, 4, 6, 7, 8, 9, 12] 
the fermionic p-adic q-integral on Z p is defined by Kim as follows:
If we take f 1 (x) = f (x + 1) in (1.1), then we easily see that
From (1.3), we obtain
where f n (x) = f (x + n)(cf. [3, 4] ). As well known definition, the Genocchi numbers and polynomials are usually defined by means of the following generating functions: 2t
respectively.
Twisted q-Genocchi numbers and polynomials with weak weight α
Our primary goal of this section is to introduce the twisted q-Genocchi numbers G (α)
n,q,w and polynomials E (α) n,q,w (x) with weak weight α. We also find generating functions of the twisted q-Genocchi numbers G (α) n,q,w and polynomials G (α) n,q,w (x) with weak weight α.
with weak weight α are defined by
By using p-adic q-integral on Z p , we obtain,
.
By (2.1) and (2.2), we have
Thus the twisted q-Genocchi numbers with weak weight α, G
n,q,w are defined by means of the generating function
Using similar method as above, we construct a new type of twisted q-Genocchi
n,q,w (x) with weak weight α, G
n,q,w (x) with weak weight α are defined by
By using p-adic q-integral on Z p , we obtain
By using (2.5) and (2.6), we obtain
By (2.5) and (2.7), we easily have that
Observe that, if q → 1 and w = 1, then G
it follows the important relation
Hence we have the following theorem.
Theorem 2.1 For any positive integer n, we have
By (2.2) and (2.6), we obtain the following theorem.
Theorem 2.2 For any positive integer m(=odd), we have
G (α) n,q,w (x) = [2] q α [2] q αm m n−1 m−1 i=0 (−1) i w i q αi G (α) n,q m ,w m i + x m , n ∈ Z + .
By (2.2) and (2.3), we obtain
Comparing the coefficients of t l l! on both sides of (2.9), we have the following addition theorem.
Theorem 2.3 Let l ∈ N. Then we have
From (1.3), (2.2), and (2,5), we note that
Therefore, we obtain the following theorem.
Theorem 2.4
For n ∈ Z + , we have
By Theorem 2.4 and (2.8), we have the following corollary.
Corollary 2.5
with the usual convention of replacing ( G
n,q,w .
Hurwitz-type twisted q-Genocchi zeta function
By using the twisted q-Genocchi numbers and polynomials with weak weight α, the twisted q-Genocchi zeta function and Hurwitz-type twisted q-Genocchi zeta functions are defined. These functions interpolate the twisted q-Genocchi numbers and the twisted q-Genocchi polynomials with weak weight α, respectively. Let q be a complex number with |q| < 1 and w be the p N -th root of unity. From (2.3), we note that
By using the above equation, we are now ready to define twisted q-Genocchi zeta functions.
Note that ζ 
Observe that ζ
k+1,q,w numbers at non-negative integers. By using (2.7), we note that
k+1,q,w (x), for k ∈ N. 
